Subjects and Methods
Recently Gupta and Rao3 described a counterimmunoelectrophoresis test using an ultrasonic lysate prepared from Salmonella typhi to detect specific antibodies in patients with typhoid and reported promising results. We, however, found that the ultrasonic lysate reacted with a high proportion of sera obtained from normal subjects; a protein antigen extracted from S typhi gives better results with fewer false-positive values. 4 This prompted us to look for a more specific antigen that would give better differentiation between patients with typhoid and noninfected people. We therefore compared three antigenic extracts (veronal buffer extract, Barber's protein extract, and ultrasonic lysate), all prepared from acetone-treated cells of S typhi, and present the results in this paper. As typhoid fever and other salmonellosis are endemic in Hong Kong our results might be of particular interest in assessing the diagnostic value of counterimmunoelectrophoresis in areas in which these diseases are endemic.
Subjects and serum specimens-We collected 52 sera (including repeated specimens) from 41 patients with typhoid confirmed by positive blood culture and 62 sera from 34 non-infected normal subjects and 28 patients with a febrile illness that was not typhoid; none of these controls had a history of typhoid vaccination. We excluded typhoid fever in the 28 febrile patients by obtaining not only negative clinical and laboratory findings but also positive findings such as the confirmation of infective endocarditis by blood culture or of urinary tract infection by repeated urine cultures. All the sera except one from the patients with typhoid were collected after the first week of infection. We deliberately included in the study six sera from five patients with typhoid whose sera repeatedly gave Widal titres below the diagnostic level.
Widal agglutination test-Antibodies against S typhi 0 and H antigens were titrated by the tube method using standard stained antigen suspensions (Wellcome Laboratories, England).
Preparation of antigens used for counterimmunoelectrophoresisAntigens were prepared from acetone-dried cells of a S typhi 0 strain NCTC 5753. Flasks with brain heart infusion agar were seeded with a log-phase broth culture of this strain and incubated at 37°C overnight. S (20/62) using anti-H antibody titre alone) would be defined as positive for the disease by the Widal agglutination test. If having both 0 and H antibody titres > 1/80 was considered to be diagnostic then the positive rate for patients' sera was 73% (38/52) and the false-positive rate for control sera 16% (10/62).
Of the nine patients with typhoid in whom paired serum specimens were obtained one week apart, only one showed a fourfold rise in both O and H antibody titres. In the remaining eight patients no fourfold rise in either titre was noticed, indicating that diagnosing typhoid fever by the finding of a fourfold rise on 0 or H antibody titres'0 is impractical. Table III shows data on the biochemical analysis of the antigen preparations. Ultrasonic lysate contained a large proportion of nucleic acid while veronal buffer extract, prepared by a much milder extraction procedure, contained much less. Precipitation with trichloroacetic acid to prepare Barber antigen from veronal buffer extract lowered substantially the proportion of reducing sugars. Veronal buffer extract prepared from S typhi was found by immunoelectrophoresis to contain at least three cathodal and six anodal migrating antigenic components (fig 1) , some specific for S typhi and at least one in common with E coli when compared with veronal buffer extract prepared from E coli (fig 2) . 
Discussion
A bacterial agglutination test is conventionally used for the serological diagnosis of enteric fever and some other Gramnegative bacterial infections such as brucellosis. Precipitation reactions using extracts from bacteria have not been fully explored in this respect. Although Gupta and Rao3 reported success with counterimmunoelectrophoresis using a centrifuged ultrasonic lysate prepared from S typhi to detect antibodies in typhoid patients, we found that this antigen gave too high a false-positive rate to be of any practical value. This might be due to the release by ultrasonication of some cross-reacting antigenic components such as glycolipids, which are buried deep in the bacterial membrane" and are heavily cross-reacting among many Gram-negative bacteria. '2 Veronal buffer has been used to extract antigens from bacteria,'4 and the resulting crude extract contains many antigenic components including the 0-specific side chains of the of trash under the name of pork-sausages are thrown upon the market, and find a very ready sale; but, instead of being made wholly of pork, they are interspersed with the remnants of "block-ornaments"-no matter whether of beef, mutton, or veal-these latter being consigned to the sausage-mill when their appearance is no longer tempting enough to secure a purchaser. Any taint or unpleasant flavour is roughly disguised by the amount of seasoning used. In the raw state, they are not easily detected; but, on being cooked, they are readily distinguishable by their red and under-done appearance, as compared with that of the genuine porksausage, which presents, when cooked, an uniformly white colour throughout. Mouldy bread, tainted livers, and other equally dubious material, are common ingredients of cheap sausages. This, doubtless, accounts for some of the fatality from diarrhoea during the winter months. It is time that sausage and "polony" manufactories were under more rigid and systematic inspection; and that attaching to this food of the poor there should be a better guarantee of its wholesomeness. (British Medical_Journal, 1881.)
